A noninvasive electromyographic study on threshold and intensity of cough in humans.
The assessment of cough threshold and intensity is important in respiratory medicine. We have developed a method for objectively and noninvasively assessing cough threshold and intensity of expiratory muscle efforts in response to inhalation of ultrasonically nebulized distilled water (UNDW). Thirty (83%) out of 36 volunteers studied coughed in response to UNDW inhalation. Cough threshold was taken as the lowest nebulizer output (mL x min(-1)) that induced cough in two challenges performed at a 30 min interval. At threshold level, repeatability of peak and slope of the integrated electromyographic (IEMG) activity of abdominal muscles was evaluated. Short- and long-term repeatability of cough threshold were evaluated in 15 subjects following a 3 h and a 6-9 month interval, respectively. Dose-response relationships between nebulizer outputs and IEMG-related variables were also investigated, as were the correlations between the latter and expiratory flow during voluntary coughing. The median (1st and 3rd quartile) cough threshold value was 0.89 (0.40 and 1.54) mL x min(-1). At threshold level, peak and slope of IEMG activity were highly reproducible. Cough threshold displayed a high degree of short- and long-term repeatability. Peak and slope of IEMG activity displayed a clear trend to increase (p<0.01) following inhalation of progressively higher UNDW outputs. Maximum flow during voluntary coughs of varying intensity correlated with the peak (p<0.05) and, more closely, with the slope (p<0.01) of abdominal IEMG activity. The assessment of cough threshold as well as the evaluation of the intensity of cough efforts by abdominal integrated electromyographic recordings may represent useful and reliable tools for cough research in humans.